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. LANDS AND CLAIMS INVOLVED 


The lands involved total 4,722.63 acres located in southwest Piceance 
Creek Basin, contained in three patent applications. The claims are 
situated approximately 40 air miles northwest of Rifle, Colorado, on 
the Roan Plateau, on and near the drainage of Brush Creek, with drains 
south into Roan Creek. 


The names of the claims and their legal descriptions follow: 


Name of Placer Total 
Mining Claim Subdivision Acreage 


Teo Os, Rs SORWE Othe P72 eM! 


Kent Sec. 8: EXE*XSWZNEX, W5SEXNEX, 
WEXSE4NE% 40.00 
Hydrocarbon No. 1 Sec. 7: S%NEX, EE%SEZNWZ 
Sec. 8: SWZNW%, WsSEXNW, 
W4ESEXNW 160.00 
Pollak No. 1 Sec.16: EXEXSWAINWE, WSSEXNWS 30.00 
Pollak No. 2 Sec.16: .WsNEXNW%, NWANWE 
Sec.17: NEXNEX, EXESNWENEZ 110.00 
Pollak No. 3 Sec. 8: E%XE%SEXSWk, S5SE% 
Sec. 9: SWSWk, WsSEXSW% 150.00 
Pollak No. 4 Sec. 8: WsSWINEX, W2EXSWANEX, 


EXE%SEZNW%, E%SESNWZSW, 
NEZ%SW%, NWZSEX%, WsNEZSEZ, 


W4E4NEXSEX 160.00 
Emma No. 5 Sec. 7: EXENESW, EXEXSEXSWK, 


W4NW2ZSE%, W%ESNWZSE%, 
SWXSE, WsSEXSE%, WsEsSEZSE% 120.00 


Denver No. 2 Sec, 6: “West 15 chains of Lot 10, 
Lot 11 82.56 
Denver No. 3 Sec. 6: Lot 12, Lot 13, WsSEXNWZ, 
WE%SEZNW%, W2NEZSW%, 
WE 4NEXSW% LSI ty 
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Name of Placer Total 


Mining Claim Subdivision Acreage 


T. 5.S., R. 100 W., 6th P. M. 


Denver No. 5 - Tract No. 37, that part lying north 
of a line between Angle Points 3 and 
10, and being that part described in 
the original survey as the SWZNW% of 


Sec. 4 
Seca Ls 0G. & 87.06 
Denver No. 6 SOC. LOCe,  LOt.6 87.08 
Denver No. 7 Sec. 1: NSW%; Tract No. 37, that 
part described in the origi- 
nal survey as being the 
NzSW% of Sec. 4, and occupy- 
ing the S%NW% of Sec. 1 of 
Independent Resurvey 160.00 
Denver No. 8 Sec. 1: S%NE%, N%SE% 160.00 
Denver No. 9 Sec. 1: SSE% 
Sec.12: N%NE% 160.00 
Denver No. 10 Sec. 1: .S%SW 
: Sec.12: NNW% 160.00 
Denver No. 11 Sec. 12: S4NW%, NZSW 160.00 
Denver No. 12 Sec. 12: S*NE%, N%SE% 160.00 
Emma No. 3 Sec. 6: Lot 14, WsSEXSW%, WsE%SEZSW%, 
Sec. 7: Lot 5, WsNEXNW%, W2EZNEZNW% 151.46 
Emma No. 4 Sec. 7: Lot 6, Lot 7, WsSE4NWz, 
WE%SEZNW%, W4NEZSW2, 
WE 4NE {SW Bp ee Fs 


T. 5S., R. 99 W., 6th P. M. 


Hydrocarbon No. 2 Sec. 5: SWXSWk%, WsSEXSW%, WsEsSWZSWz 
Sec. 6: E%XE%SEZSE%, 
Sec. 7: E%E%NEZNEX% 
Sec. 8: WNEZNW%, W2E4NEZNWZ, 
NW2ZNW% 160.00 
Hydrocarbon No. 3 Sec. 6: E*EXSEXSW%, SWZSEX, 


WSE%SE%, WWSE%SE% 
Sec. 7: WNEZNEX, WE%NEZNEX, 
NWLNEX, EXESNELNWY 160.00 
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Name of Placer Total 


Mining Claim Subdivision Acreage 


Ere Olsen oIeW... OGM eb M, 


Hydrocarbon No. 4 Sec. 5: SWiNW%, WSSEZNW%, WESSEZNWZ, 
NWZSW% WNEXSWE, W4ESNEXSW% 
Sec. 6: E%E%SEZNE%, EXESNEZSE% 160.00 
Hydrocarbon No. 5 Sec. 5: West 15 Chains of Lot 7, 
and Lot 8 
Sec. 6: East 5 Chains of Lot 8 89.34 
Hydrocarbon No. 6 Sec. 5: West 15 Chains of Lot 5, 
Lot 6, and East 5 Chains 
of Lot 7 ; 8993 
Hydrocarbon No. 7 Sec. 4: West 15 Chains of Lot 7, 
and Lot 8 
Sec... 5: .(Eastii5S’ ChainsyofiLot. 5 Pe, 
Hydrocarbon No. 8 Secs. 47 Ghotpo. -lobmogikastw5 
Chains of Lot 7 81.49 
Hydrocarbon No. 9 Sec. 4: SW2NW%, W5SEXNW%, W2ESSEZNWZ, 
WSNEXSW%, WLELNEXSWE, NWZSW% 
Sec. 5: E%E%NEXSEX%, EXE%SEZNE% 160.00 
Hydrocarbon No. 10 Sec. 4: Lots 9 & 10, SWZNE%, 
EXE%SEXNW%, EXESNEZSW%, 
NWZSE% 144.87 
Hydrocarbon No. 11 Sec. 4: SWYSW%, WsSEXSW%, W2ESSEZSW% 
Sec. 5: E%E%SEZSE% 
Sec. 8: E%E%NEZNE% 
Sec. 9: NWNW%, WSNEXNWZ, W2ESNEZNW% 160.00 
Hydrocarbon No. 12 Sec. 4: Lot 11, EXESSEXSW%, SWZSE% 
Sec. 9: Lot 1, NWZNE%, E*ESNEZNWZ 144,83 
Hydrocarbon No. 13 Sec. 8: E%E%SEZNEX, E%ESNEZSE% 
Sec. 9: SWINWk, WSSEZNW%, WLELSELNWE, 
W4NEZNEZSW%, W2NEZSW2, 
NWZSW% 155.00 
Hydrocarbon No. 14: Sec. 9: Lots 2 & 6, SWZNE%, 
EXE%SEZNW%, E%NEZNEZSW2, 
NWZNWZSE%, ESNWZSE% Liss? 
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Name of Placer Total 
Mining Claim \ Subdivision Acreage 


T. 5S8., R. 99 W., 6th P. M. 


Denver No. l Sec. 6: West 15 Chains of Lot 8, 


Lotu9) East 15 Chains<of 
Lot 10 88.60 
Denver No. 4 Sec. 6: SW2ZNE%, WsSEZNEZ%, WE SEXNEX, 


E*E%SEZNW%, E%XESNEZSWZ, 
WSNEXSEX, WENEXSEX, NW%SEX 160.00 


Brush Creek Coils 
Coils No. 2 Sec. 5: EXE%SEZSW%, SWXSEX, 
WESEXSEX, W5ELSEXSEX 
Sec. 8: WsNEZNE%, WESNEZNEZ, 
NW2NE%, E%SESNEZNWZ 160.00 


Brush Creek 
Coils No. 3 | Sec. 5: W2sSEXNEX, W2E%SEXNEX, SWZNEX, 
E%E%SEZNW%, E*SESNEXZSW, 
NWZSE%, WsNEXSEX, WSESNEXSEX 160.00 


INTRODUCTION 


This report is the result of an examination to determine the validity of 
the so-called "Brush Creek" group of pre-1920 oil shale placer mining 
claims. The examination consisted of actual on-the-ground field work 
including geologic mapping of oil shale zones, examination of any work- 
ings present, interviews with applicant, and study of all pertinent 
literature including legal decisions. 


The examination was made at the request of the patent applicants, fol- 
lowing joint conferences in the fall of 1972 with their attorney and 
John Savage of Rifle, Colorado, who served as spokesman for the other 
applicants. Ina letter dated February 19, 1973, from David Manter, 
attorney for the applicants, the formal request was made to process 
their patent applications now rather than wait for a determination on 
Colorado Contest 359-360. 


PREVIOUS ACTION 


All 36 claims under patent application here were involved in contests in 
the 1930s based on failure to perform annual assessment work. The claims 
were declared null and void after no answers to the complaints were 
received, 


In 1962 these patent applications, along with others, were rejected by 
the Land Office Manager, Colorado State Office, on the basis of the old 
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contest proceedings in the early 1930s. These claims were included in 
the decision of the Department on April 17, 1964, which affirmed the 
decision of the Land Office Manager rejecting the applications as to 
those parties properly served. On July 30, 1965, Solicitor Barry issued 
a supplemental decision intended to refine the 1964 decision by speci- 
fying exactly which interests were cancelled in the old contests. As to 
the "Brush Creek" group, Barry ruled that improper service was made on 
all parties of interest. 


Barry's 1965 decision was appealed collectively by patent applicants of 
these and other claims to the Federal District Court, Colorado District. 
The District Court ruled for the plaintiffs (claimants), holding that 

the old contest proceedings were invalid because the Department exceeded 
its jurisdiction. The Tenth Circuit Court of Appeals affirmed the ruling 
of the District Court. 


The U. S. Supreme Court granted certiorari, and on December 8, 1970, 
issued a decision reversing the lower courts, saying that the United 
States did have subject matter jurisdiction to void claims if the assess- 
ment work did not substantially comply with 30 U.S.C. §28. The case was 
remanded to the District Court to determine whether the contest pro- 
ceedings of the 1930s were valid and provided a proper basis for rejection 
of the patent applications. 


On remand from the Supreme Court, a ruling of the District Court on 
December 19, 1973, stated that the Department could not use the old con- 
test proceedings as grounds for rejection of patent applications, or as 
an impediment to patent proceedings. 


GENERAL HISTORY 


The language of the Freeman-Summers case set out the proposition that, 
contrary to the "present marketability" test of later times, the claimed 
mineral need not be immediately marketable at a profit where it stated: 


"It is not necessary, in order to constitute a valid dis- 
covery under the general mining laws sufficient to support 
an application for patent, that the mineral in its present 
situation be immediately marketed at a profit.'"' Freeman v. 
Summers, 52 I.D. 206 (1927). 


At the time oil shale claims were located, the leading opinion on placer 
discovery was Chrisman v. Miller, 197 U.S. 313 (1905), which had adapted 
the "prudent man'' concept in Castle v. Womble, 19 L.D. 455 (1894). There 
was some ambiguity in the Castle language in that while the prudent man's 
duties were phrased in terms of present expenditures of labor and means, 
the Court did not impose a time restriction on the "reasonable prospect 
of success in developing a valuable mine" by that labor and means. The 
land could, of course, be valuable because of its mineral prospects for 
either the long or short range future without containing deposits that 
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could be immediately mined and marketed at a profit. Clearly, the test 
had to be narrowed down. 


The Freeman-Summers case came at an ironical point in the economic frame- 
work of the oil industry. A few years earlier, in 1923, the first major 
oil field was found in what is now known as the West Texas province and 
as the Big Lake Pool. In 1926, the southwest flank of Spindletop was 
found to be productive, and during the next 10 years, produced 50 per 
cent more oil than the first Spindletop discovery in 1901. Then, in 1930, 
the East Texas field was brought in with an astounding production record. 
Within a few years after discovery, this field had produced more oil than 
the total production of any other field in the United States. Thus, the 
"oil problem" was rapidly becoming one of oversupply rather than one of 
shortage. As a result, values of oil shale lands dropped sharply in the 
mid-twenties. Evidence presented in Contest 359-360 indicates the fol- 
lowing trends in oil shale land prices in the Piceance Creek Basin: 


Year Fee Interests Per Acre 
1915-1917 S5 toes l5 
1918-1923 S5st025950 
1924-1929 Siatots7 > 
1930-1942 STatone L5 
1943-1947 Sivtoro50 
1948-1949 $1 to $100 
1950 Sleto se 50 
1951-1955 SPO O.oe 00 
1956-1960 $25 to $500 
1961-1965 $100 to $500 


The value of mineral interests alone dropped in 1926 from a range of $1 
to $25 to a range of $1 to $5, then in 1926 dropped to less than $1. 


Coming against that background, the Freeman-Summers decision could be 
taken two ways. It could be viewed as a statement of Department policy 
rejecting the need to show marketability at a profit and holding that 
values based on prospective mineral values are adequate even where values 
at the time of patent were clearly insufficient. 


However, the dicta in U. S. v. Coleman, 390 U.S. 599 (1968), gives birth 
to a narrower set of criteria in value requirements in showing a valid 
discovery has been made. 


On the other hand, the Freeman-Summers case can be considered as being so 

unreasonable as to raise questions about the circumstances under which the 
case was decided, and the weighing of facts that supported that decision. 

See attached History of Freeman-Summers Case. 


The adequacy of a valid discovery of oil shale comes into serious doubt 
when viewed within the ambit of U. S. v. Coleman. In this decision, the 
Supreme Court once again used the language of Castle v. Womble, but this 
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time offered an interpretation that included a profitability requirement, 
and viewed the present marketability test and the prudent man test as 
complementary in nature. The Court, in Coleman, stated: 


"Indeed, the marketability test is an admirable effort to 
identify with greater precision and objectivity the factors 
relevant to a determination that a mineral deposit is "valu- 
able", It is a logical complement to the "prudent man test" 
which the Secretary has been using to interpret the mining 
laws since 1894,...........The obvious intent [of the mining 
law} was to reward and encourage the discovery of minerals 
that are valuable in an economic sense. Minerals which no 
prudent man will extract because there is no demand for 
them at a price higher than the costs of extraction and 
transportation are hardly economically valuable. Thus, pro- 
fitability is an important consideration in applying the 
prudent-man test, and the marketability test which the 
Secretary has used here merely recognizes the fact." 


Using the recent decisions, the question here reduces to one of "would 

a person of ordinary prudence be justified, as of February 25, 1920, and 
since, to expend his labor and means on these claims, with a reasonable 
prospect of success in developing a valuable mine, and further, whether 
the product of the mine could be marketed at a profit?" 


HINDSIGHT 


In order to examine as objectively as possible what a prudent man would 
or would not do as of the date of the Mineral Leasing Act, which, in the 
final analysis, is the critical date at issue, we must look at what ex- 
penditures were actually made, and what acts were performed that would 
give credence to the proposition that a valid discovery had been made, 


When properly advanced, this thesis requires the use of hindsight in 
order to make a determination. Hindsight in determining whether or not 
legal requirements have or have not been met has been used previously, 
and is approved by the Courts. For example, in Starks v. Mackey, et al., 
60 I.D. 309 (1949), the mining claimant alleged discoveries of oil before 
the lands were withdrawn from mineral entry under the Mineral Leasing Act 
of 1920. The decision stated: 


"Certainly, if the minerals discovered on these claims were 

of sufficient value that a person of ordinary prudence would 

be warranted in the expenditure of further time and money to 
develop the claims, some effort would have been made to develop 
them during the years that have elapsed since the date of the 
alleged discoveries, February 11, 1920." 


Note that in that case, 29 years had elapsed since purported discovery 
and before decision in the courts. 
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Another example can be cited from U. S. v. Vernon 0. and Ina C. White, 
72 I.D. 522 (1965). In this decision, the Department stated: 


"The incredibility of appellants contention that they have 
made a discovery is perhaps most clearly pointed out by the 
testimony that they elicited from their own witnesses that 

in 1923 and 1924 there existed on the claims mineral deposits 
that could have been developed by a prudent person with a 
reasonable prospect of success. If this were so, it passes 
belief that in the 38-39 years elapsing until the hearing 
appellants mined only six ounces of gold. How long were they 


going to wait before commencing a mining operation, and, more 
importantly, why were they waiting? The answer seems plain--- 


that they have not yet found any values sufficient to war- 


rant development ,"' 


It should be noted that in both of these cases the Department considered 
hindsight in arriving at its conclusions. The civil courts have approved. 
For example, in Oregon Basin Oil and Gas Co. v. Work, 6 F 2d 676 (1925), 
the Court of Appeals for the District of Colombia held that the Secretary 
“properly considered" events occurring after the alleged discoveries in 
invalidating an oil and gas claim relocated in 1912 shortly before a 
withdrawal of the lands in 1914. The Court stated: 


"In reaching his decision, the Secretary properly considered 
not only the work actually done in 1912 and 1913, the fact 
that no further discovery was made or attempted prior to the 
application for patent, almost 9 years thereafter....." 


Paralleling that decision, an earlier decision of the U. S. Supreme Court, 
in Cameron v. United States, 252 U.S. 450 (1920), addressed the question 
whether the claim had been perfected by a valid discovery of a valuable 
mineral deposit prior to a withdrawal. The Court affirmed the Secretary's 
decision and quoted from it: 


"The evidence wholly fails to show that there are veins or 
lodes carrying valuable and workable deposits of gold, 
silver, or copper or any other. minerals within the limits 
of the locations. Sufficient time has elapsed since these 
claims were located for a fair demonstration of their 
mineral possibilities."' (Note: Six years had elapsed from 
location date to hearing date.) 


Finally, a most concise statement of the requirements is given in 
U.S. v. Flurry, A-30887 (March 5, 1968) where it was stated: 


"The most persuasive evidence as to what a man of ordinary 

prudence would do with a particular mining claim is what 

men have, in fact, done or are doing, not what a witness is 
—wéilling to state what a prudent man would do." (Emphasis added) 


The fact is that they have not done anything. 
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OIL SHALE ACTIVITY IN THE UNITED STATES 


An examination of how prudent persons expended their means with respect 
to oil shale during the 1910-1920 period would provide the guide in 
making the determination whether as of February 25, 1920, oil shale was, 
in fact, a valuable mineral deposit. Oil shale retorting facilities 

or companies showing evidence of interest in producing oil from shale 
were numerous prior to and during the early 1920s. The value of many 
of these companies as evidence of a viable oil shale industry must be 
dismissed, since they were in existence merely to sell stock and raise 
money for their promoters. This type of company went out of existence 
in a very short time after inception. 


Taking the foregoing into consideration, the list of companies useful 
in determining to what extent actual expenditures and physical acts 
were made and performed that would show oil shale as a valuable mineral 
are discussed below. These companies were studied during preparation 
of post hearing briefs for Colorado Contest 359-360 (now IBLA 70-549), 
and included study of Articles of Incorporation, Annual Corporation 
Reports, State of Colorado Bureau of Mines Reports, field division files 
of the Department of the Interior, various magazine articles, materials 
from the County Recorder's office at Garfield County, Colorado, the 
various collections of the State Historical Society of Colorado,.and 
articles in the Denver Post. Briefly, here is what was uncovered. 
(From post hearing brief, Volume 3) 


A. Early Operations 


1. Catlin Shale Products Company: This was the most ambitious 
attempt to extract oil from shale anywhere in the United States. The 


site was at Elko, Nevada, and involved construction of three retorts, 
each benefiting from the mistakes of the earlier. In 1916 a 20 ton per 
day retort was built which proved unsatisfactory and was later dismantled. 
In 1918, eight 100 ton per day retorts were constructed, and by July 1919, 
15,000 gallons of oil had been produced. Sometime in 1921, the third re- 
tort, 40 feet high and 12% feet in diameter, was constructed and put into 
operation. It produced 9,095 barrels of oil, averaging 46 barrels per 
day, from 77 tons of shale per stream day. In 1924 the shale products 
were offered for sale to test the market. These products were: wax, 

15% of the crude shale oil; gasoline or naptha, 5%; distillate fuel oil, 
41%; and lubricating oil, 14%. The products could not be marketed in 
competition with petroleum products because of poor quality and high 
costs. The company was dissolved on December 23, 1930. 


2. The Oil Shale Mining Company: This company was incorporated 
in Colorado on October 2, 1916. By the end of 1916, it had built a bunk- 


house and a cookhouse. In 1917 the buildings were moved to a new loca- 
tion. A log cabin, tramway and a batch-type Henderson retort were built. 
By the end of 1918 the company had six of these retorts, only one of which 
was operated on an experimental basis. By 1920 it had experimented with 
a continuous type retort which was abandoned. The company produced a few 
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barrels of oil in 1920 and 30 barrels in 1921. The company lost its 
properties through attachments by 1926. 


3. The Monarch Oil Shale Company: This company had 240 acres 
of oil shale land located about 13 miles northeast of DeBeque, Colorado. 
By 1921 the company had erected a Ginet retort with a capacity of about 
50 tons per day. During 1921 the plant was operated on 11 or 12 occa- 
sions for short periods and produced a total of 71 barrels of shale oil. 
Some test runs were made in 1924, 


4, The Mount Logan Shale Mining and Refining Company: This 
company obtained seven unpatented mining claims located about five miles 


from DeBeque on Mount Logan. In 1918, three Galloupe retorts were built, 
each with a capacity of 20 tons per day. After test runs in 1919 and 
1920, these retorts were found to be unsatisfactory; a fourth retort, 
called a Simplex retort, was built. The Simplex retort is a modifica- 
tion of the Galloupe retort, and has a capacity of 8-10 tons of shale 
per day. They also built a mile long jig-hack tramway, with a bunkhouse 
Near the retort, housing carved out of the shale cliff near the mine, a 
cover for the retort, two crushers, and the beginnings of a water cistern. 
Total cost is estimated at $70,000.00. Some experimental runs were made 
in 1920. In 1921, the company produced 52 barrels of oil. They had an 
order from Apex Refinery for 80 barrels of shale oil, but had so much 
trouble and delay in making the oil, the plant was leased to another 
party. The plant was inactive in 1922, 1923, and 1924, when money could 
not be raised to operate the facilities. The corporation became defunct 
on October 26, 1926. 


5. Index Shale Oil Company: This company had possessory title 
to eight mining claims and an equitable interest in an additional 15, all 
located about 14 miles northwest of DeBeque. Construction of the retort 
was completed in November 1920, and some experimental runs were made in 
November 1921. The retort was designed by Harry Brown, the largest stock- 
holder. Numerous adverse evaluations were made concerning efficiency of 
the retort. For example, in 1922 Lewis B. Skinner, manager of the Re- 
search Department of the Midwest Refining Company, stated, "With respect 
to your query as to whether I have followed the activities of the Index 
Oil Shale Co., I would advise you that I had occasion to pass upon this 
device put out by Mr. Brown, and reported adversely."' W. H. Hoffman, 
of the Texas Company, looked at the plant and reported, "The equipment 
i:s out of balance and the plant has been erected according to the ideas 
of the inventor with little or no regard to the fundamental principles 
governing the destructive distillation of solids. Commercial operations 
have never been attempted, and specific claims made as to the value of 
the various products without sufficient experimental data to justify 
this expansion and these assertions."" In 1921 a writer for Chemical and 
Metallurgical Engineering magazine stated, "The plant (Index) has never 
been operated commercially, -and experimental runs conducted 2 years ago 
indicated a number of changes....''". Additional equipment was added in 
1926-without success. In 1928 the company was in receivership, and by 
1930 Index was defunct, 
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6. March Oil Company: March owned property four miles north 
of Grand Valley, Colorado, on Parachute Creek. Construction of facilities 
began in 1920, and was carried on until mid-1921 when a cable on the tram 
broke and killed nine men. The plant was never completed. 


7. The Continental Oil Shale Mining Company: In 1919 it con- 


structed a plant 20 miles north of Rifle, Colorado, on Piceance Creek, 
consisting of a bunkhouse, residence for the superintendent, a blacksmith 
shop, a crusher, and a Colorado Continuous Retort invented by two Denver 
engineers. Capacity was 50 tons per day. A small amount of shale oil 
was produced. The corporation became inactive on October 17, 1927. 


8. Union Oil Company of California: Union became interested 
in oil shale in 1920 when they sent a chemist and a-geologist out in the 


Piceance Creek Basin to investigate oil shale. Between December 1920 
and December 1924, Union acquired 18,220 acres of mining claims and 743 
acres of surface rights. It was not until 1944 that Union became inter- 
ested enough to construct and operate an experimental retort. The retort 
had a two ton per day capacity. In 1948 a scaled up model was built with 
a 50 ton per day capacity; it was dismantled in 1956. They then went to 
1,000 tons per day in 1957, operating that retort for about a year. The 
sentiments of the company during the 1920-30 period might be summed up 
by a statement of Dr. David R. Merrill where he said, referring to the 
Catlin process, ....'"There is considerable doubt, however, whether the 
time is yet opportune for starting experimental shale oil production on 
such an expensive scale, in view of the probable remoteness of a pro- 
fitable and large-scale shale oil industry in this country in competi- 
tion with petroleum....''. The record indicates that although during the 
1920s, Union Oil was willing to spend thousands of dollars buying claims 
and acquiring patents, it was unwilling to spend any money to try to 
mine oil shale, to retort oil shale, to make an economic feasibility 
study or to explore the refining problems of oil shale. 


9. Texas Company (TEXACO): TEXACO showed interest in oil shale 
in 1927 when it acquired a 10,778.5 acre tract. About the same time, 
land was acquired in Uintah County, Utah. The Utah property was 10,422.7 
acres in size. TEXACO has no interest in unpatented oil shale claims. 
TEXACO's only activity during the period 1918-1926 was that of collecting 
information on (a) what other companies and individuals were doing; 

(b) published literature on oil shale; and (c) reports of results of oil 
shale experiments. It did analyze some oil shale for oil content, but 
did not run a pilot plant or experimental operation. 


10. The Washington Shale Oil and Products Company: This com- 
pany was incorporated in the State of Washington on August 11, 1920. It 


had interest in 200 acres of oil shale land and 10 acres of plant site, 
located 14 miles north of DeBeque on Conn Creek. A Ginet retort was 
erected in 1925 with a 50 ton per day capacity. Work was begun on this 
as early as 1921. In 1927 some shale oil was produced. The evidence 
indicates an accounts receivable of $20.00. Late in 1927 it began work 
on the White retort, and was still working on it in 1929. On July 1, 
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1935, the company was officially dissolved for five years failure to pay. 
license fees in Washington. No commercial operations were ever started. 


11. Gulf Oil Company: Gulf is mentioned here because it, too, 
did nothing except generally explore oil shale land and keep up with what 
was happening within the industry. In 1920, an information gathering 
and laboratory study was made by an industrial fellowship of the Mellon 
Institute. They constructed a small retort to carry out a number of 
experiments. The fellow concluded from his studies that the time had 
not arrived for spending large sums of money for industrial experiments 
in retorting. It was not until 1952 that Gulf decided to acquire oil 
shale lands. It acquired an option on 3,780 acres, and ultimately 
obtained fee title. In 1962 and 1963 Gulf expressed its lack of interest 
in purchasing more oil shale land, saying such land would always be avail- 
able when the time came, 


12. Belvadere Oil Shale Mining and Refining Company: Incorpor- 
ated on October 14, 1919, Belvadere held from 640 to 1,560 acres of land 


about 25 miles from DeBeque on Dry Fork. By 1923 a Young retort was 
reported to be on the property, and a tramway partially completed. Bel- 
vadere became defunct on October 23, 1925, apparently without ever having 
produced any shale oil, and surely never having a commercial operation 
and marketing products. 


13. Searchlight Oil Shale and Refining Company: This company 


was incorporated in Colorado March 4, 1918. It had 1,120 acres of mining 
claims located 18 miles north of DeBeque on Clear Creek. The corporation 
proposed installing a plant in Denver and shipping the shale to Denver 
for retorting. It was hoped that by using the shale oil for dyes and 
roofing material which could be sold at "a very fancy profit", it could 
pay for shipping costs from western Colorado. There is no evidence that 
this corporation installed a plant anywhere. It did some assessment 

work on the claims. It became defunct in 1926. 


14, The Lackawanna Oil Shale Products Company: This company was 
incorporated in Wyoming on October 11, 1917. It claimed 1,280 acres of 


oil shale land eight miles north of DeBeque on Conn Creek, It was pro- 
posed that the Wallace retort would be used; but later it contracted for 
a Randall retort to be built in Pennsylvania. This type retort had been 
used to extract chemicals from wood pulp. The evidence indicates it was 
never shipped from Pennsylvania. By mid-1921 liens were filed against 
the Corporation and its claims. In 1924 it became inactive. No commer- 
cial operation was ever begun. 


B. Recent Operations 


It could be expected that the large well-established oil com- 
panies would be the ones to proceed with oil shale development. As can 
be seen from the discussion above, it was the small corporations and 
individual inventors that did the most meaningful work towards defining 
the economics and problems to be solved in extracting oil from shale. 


Some large companies, such as the Texas Company and Gulf Oil 
Company, generally investigated oil shale, but took no steps toward 
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devising extraction processes. Others were interested enough to purchase 
mining claims, leases or options on shale lands. Much of this activity 
did not occur until at least twenty years after enactment of the Mineral 
Leasing Act. 


These large companies apparently adopted a watch-and-wait 
attitude when it came to actual expenditures towards development. The 
attitude is reflected in a statement made by an investigator for Gulf 
Oil Company about 1920----"To date most of the bona fide activity has 
been confined to companies who have purchased land, and are proceeding 
to patent it and hold it until such time as the problems of the industry 
have been worked out to insure commercial success in the development of 
their deposits."' (Post hearing brief, Colorado Contest 359-360) 


The same situation seemed to exist in 1924 when Sidney D. Kirk- 
patrick, an assistant editor of the Chemical and Metallurgical magazine, 
investigated oil shale and remarked, "It is interesting to note that the 
general policy of the oil companies has been to "sit tight". Apparently 
none of the large refining companies has gone deeply into the develop- 
ment of retorting methods---at least to the extent of erecting and opera- 
ting larger-than-laboratory plants. The view is held that the refineries 
are willing to wait until there is a more pressing necessity for shale oil 
or until someone else develops and perfects the required process and equip- 
ment.'' (page A-271, post hearing brief, Contest 359-360) 


It is interesting to note at what point in time the large oil 
companies showed interest in oil shale. As noted in the following summary, 
most showed no interest until the 1940s and some not until the 1950s and 
1960s. (from post hearing brief, Contest 359-360) 


1, Shell Oil Company: Shell showed no interest in oil shale 
until 1945 with some laboratory work and information gathering on what 
others were doing. In 1952 Shell acquired 1,385 acres, its first oil 
shale land. By late 1954 it had 3,624 acres; as of 1964, it held 5,300 
acres of fee property, plus options to purchase on 3,300 acres of fee 
land and 24,400 acres of unpatented oil shale claims. 


2. Standard Oil Company of Ohio: SOHIO first became interested 
in oil shale in 1962, and acquired an option on 8,300 acres of land owned 


by Dow Chemical Company in 1964, That same year SOHIO joined with TOSCO 
and Cleveland Cliffs Iron Company in a joint venture to explore the 
possibilities of a commercial oil shale operation, In toto, SOHIO holds 
interest in, or owns undivided interests in 43,631 acres of patented oil 
shale lands. 


3. Mobil Oil Corporation: Mobil began its interest in oil shale 
in 1940. In 1943 it started a research program, and erected a pilot plant - 
at Paulsboro, New Jersey. At the present time it holds an undivided one- 
half interest in 24,591 acres of patented oil shale lands, the entire 
interest in 10,131 acres of patented lands, and options to purchase 17,440 
acres of unpatented oil shale claims, and 330 acres of patented claims. 
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COST STUDIES 


Various pilot plants, retorting methods and economic cost analyses have 
been invoked to generate data on which to base a determination whether 
or not expenditures on oil shale would be justified. These were the 

U. S. Bureau of Mines underground mine and retorting facilities near 
Rifle, Colorado; the Union Oil Company pilot plant on Parachute Creek; 
and the TOSCO-SOHIO-Cleveland Cliffs operations, 


Economic analyses were made by the National Petroleum Council in 1950, 
1951 and 1953, and reported thatashale oil plant could have operated at 
a slight profit in 1951. However, the committee concluded that the 
return on investment would have been too low to attract investment 
capital. (It was not as high as 12-15%, the level deemed necessary. ) 


The U. S. Bureau of Mines made a study of costs in 195l.- This study 
concluded that the rate of return would be 11.2% assuming 50% equity and 
50% borrowed funds, and with all products selling at market values. The 
report also concluded that although this rate of return was less than 
the average for the petroleum industry, it required serious attention. 


In 1966 the Bureau of Mines, along with outside consultants, made a cost 
study of a hypothetical oil shale industry circa 1920 and 1966. For the 
1920 study, it assumed production of 1,000 tons of shale per day from an 
underground mine, crushing of the shale, a battery of Pumphuston retorts, 
and a refinery producing gasoline, burning oil, gas oil, residual fuel 
oil, coke and ammonium sulfate, as well as a railroad, housing for em- 
ployees and supporting facilities. Oil production would have been 900 
barrels a day. Mining would have been from a 10-foot thick zone about 

20 feet below the Mahogany marker averaging about 42 gallons of oil per 
ton. The capital expenditure required would have been $9,000,000. 
Revenue generated from the sale of products along with rental of housing 
would yield $1,910,000.00. The expenditures would total $1,997,300.00. 
This would result in a return on investment, after considering taxes, of 
0% on equity capital, 3.7% on debt capital, and 0.84% on total investment. 
Clearly, large capital investment in a venture with this prospect of suc- 
cess would not only have been imprudent, it would have been an asinine 
thing to do. A $9,000,000 expenditure in 1924 would have been out of the 
question to General Manager of Ventura Oil Fields Company (acquired by 
TEXACO in 1927) as shown by an excerpt from correspondence from the Gen- 
eral Manager to their agent in DeBeque, Colorado, where he stated, ".... 
When you spoke to me about the matter I thought that our Fillmore Labora- 
tory could retort a few samples at very small cost, and consequently I 
had no objection to your suggestion. However, to build a retort even at 
the small expense of around $100.00 does not to me seem warranted now..." 
(page A-550, post hearing brief, Contest 359-360) 


In 1926 intracompany correspondence of Gulf Oil Company affiliates revealed 
the watch-and-wait attitude that might have been present within other com- 
panies as well. The correspondence of April 9, 1926, stated, "It would not 
seem to me that the time has arrived when the companies would be justified 
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in spending any great amount of money in the acquisition of oil shale 
lands.....I do not see anything in the present situation which would 
justify the investment required in order to extract the oil from shales. 
The cost of the oil would be more than it is worth in the market today, 
and furthermore, the oil would be produced at such a vast distance from 
the consumers market that there would be very heavy transportation costs 
in getting the finished product to such market." (p. A-586, post hearing 
brief, Contest 359-360) 


In summary, the various studies of economics of shale oil operations show 
that as of February 25, 1920, revenue generated from sale of products from 
oil shale retorting would have been insufficient to offset production 
costs. One study, the 1951 Bureau of Mines study, showed a projected rate 
of return that would show a profit, but concluded it would not be suffi- 
cient to attract prudent investment capital. 


Most of the money spent circa 1920-25 was for (a) research and development 
of a technically and economically feasible mining and retorting process; 
or (b) for purchase of mining claims. Until research and development 
programs had presented evidence that shale oil could be produced and 
marketed in competition with reservoir oil, a prudent person would not 
proceed with expenditures of his time and money. The very fact that in 
the more than half a century of interest in oil shale evidenced by staking 
of many thousands of mining claims, not one commercial, profitable mine 
has been developed, is compelling reason for concluding that expenditures 
to that end would have been imprudent. (Administrative Law Judge's decis- 
ion, Contest 359-360, p. 54) 


In the language set forth in Foster v. Seaton, 271 F. 2d 836 (D.C. Cir. 
1959), the intent of the mining law must be looked at: 


"To allow such land to be removed from the public domain 
because unforeseeable developments might someday make the 
deposit commercially feasible can hardly implement the 
congressional purpose in encouraging mineral development." 


GEOLOGY 


The claims lie in the southwestern part of Piceance Creek Basin on rocks 
gently inclined to the north. Rocks exposed on the claims and in the 
surrounding area belong to one rock unit----the Green River formation, 
with considerable colluvial deposits of Quaternary age in Brush Creek 
Canyon. Two of the four members of the Green River formation are exposed 
over the claim area. The upper member of the formation, the Evacuation 
Creek member, forms the surface on the interstream divides; whereas the 
underlying Parachute Creek member is exposed only in the two deepest 
canyons----Brush Creek and Clear Creek. Consequently, the claims are 
preponderantly on rocks of the Evacuation Creek member. 


The claim area lies within the Razorback Ridge and Henderson Ridge quad- 
rangles which have been mapped by the U. S. Geological Survey (USGS). In 
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order to refine the data available on those maps, field mapping was done 
by this examiner during the summer of 1973. The beds mapped were the 
low-grade oil shale beds, herein named "grey bands" that occur within 
the Evacuation Creek member. This map is attached to this report as an 
exhibit. 


The lithology of the rocks exposed is described below. For a detailed 
lithologic description, see the explanation shown on the map of the 
Razorback Ridge quadrangle. 


Tertiary age----Green River formation: 


Evacuation Creek member: Lightto dark-brown, fine to medium- 
grained sandstone, in part calcareous; dolomitic clay- 
stone, and low-grade oil shale beds 


Parachute Creek member: Chiefly dolomitic oil shale beds; 
some intercalated siltstone, claystone and tuff beds 


Overburden on Mahogany Zone: Overburden, defined as all rock and 
soil, including low-grade oil shale, that overlies the Mahogany zone, 
has been computed for four quadrangles along the Cathedral Bluffs by 
USGS. Indications are that for the claim area, overburden of 200 to 400 
feet occurs over all claims except those in the NEX% Sec. 4; NW%, S% 

Sec! 6; NW) Es Séc. 72 )SWe Seco 8, T.0°5°S. 7 R. 99 W.} and NX Séc. 1 ‘of 
T. 5 S., R. 100 W. In these areas, overburden is generally zero with 
some areas having up to 200 feet of overburden. Much of the overburden 
consists of oil shale averaging 10 gallons of oil per ton or less. Con- 
sidering the Mahogany zone as the mineable unit, thicknesses of 65 to 80 
feet are available in the claim area, 


Overburden to oil shale ratios: Using the entire thickness of the 
Mahogany zone as recoverable, the ratio for areas where overburden is less 
than 200 feet thick ranges from 0 to 3-5:1 (Donnell and Austin, p. c 16). 
Of course determination of the actual mineability of the zone depends on 
a detailed economic appraisal taking into account size of area involved, 
character of overburden, thickness and grade of oil shale, spent shale 
disposal sites, accessibility, cost structure of the oil market and 
other technical factors. 


Information gained through relatively recent core drilling across the 
basin indicates there are rich zones other than the Mahogany zone. These 
other rich zones lie well below the Mahogany zone, and have been desig- 
nated the R-6 zone and R-4 zone by Donnell (1970). The R-6 zone appears 
to be approximately 100-125 feet thick in the claim area, and occurs just 
below the ''B'' groove, a sequence of lean oil shale. The R-6 zone may be 
a few hundred feet below the Mahogany zone. Exact depth of this zone is 
unknown at present because of lack of drilling in the southwestern part 
of the basin. Estimates on the resource potential of this zone by USGS 
geologists are that it contains about 100,000 barrels per acre in the 
southern part of the basin (Donnell and Blair, 1970), 
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FIELD EXAMINATION 


In order to avoid the confusion and ambiguity of the usual stratigraphic 
terms used in the past, such as bed, layer, lamina, strata, homogeneous 
deposit, one single mass, as applied to rocks of the Green River forma- 
tion, and particularly to rocks of the Parachute Creek member, this 
report adopts usage of the term "lithosome" for rocks of the Parachute 
Creek member. Eliminating the need to argue over beds, layers or lamina, 
lithosome, by definition, means masses of essentially homogeneous litho- 
logic character which have intertonguing relationships with adjacent 
masses of different lithology----clearly the sedimentary situation in 
the area of study. 


Claims of ME C-022459, and some claims in ME C-022460 and ME C-022461, 
were examined on the ground on September 23, 1972, by this examiner 
accompanied by Mining Engineer John L. Brixius of BLM and John Savage, 
one of the patent applicants. Other examinations were made by this 
writer during August and October 1973. 


On September 23, 1972, we drove up Brush Creek Canyon as far as possible, 
which was near the boundaries of Pollak No. 1 claim (see attached claim 
map). We walked up Brush Creek Canyon, and noted the excellent exposures 
of Mahogany ledge of the Parachute Creek member outcropping all along the 
canyon. We hiked a distance of about 3.25 miles to the fork in Brush 
Creek in the NW% of Sec. 6, T. 5 S., R. 99 W. Massive exposures of oil 
shale were seen all the way up to this location, It was obvious that the 
same oil shale beds were exposed in outcrop the rest of the way up the 
canyon. We were within 0.25 mile of the northern boundary of the claims. 


The massive, cliff-forming exposures of oil shale in the canyon walls 
included the Mahogany bed, an exceedingly rich interval ranging from 

3 to 10 feet in thickness depending on the location within the basin. 
A rich section, averaging a little better than 30 gallons per ton (gpt) 
in this area occurs near the Mahogany bed, and is 38 to 40 feet thick 
CROTPSOOLAS pen 2A)s 


Presence of oil shale existing on claims not positioned on Brush Creek 
is largely restricted to exposures of lean oil shale strata within the 
Evacuation Creek member, called "grey bands'' in this report. These grey 
bands are generally mappable as light-colored units that display slightly 
less resistance to erosion than the strata above or below. During the 
examination, these grey bands were mapped on a topographic base with a 
scale of 1:24,000. Field relations indicated two grey bands, each about 
40 to 50 feet thick, with strike and dip conforming to the enclosing 
strata. Lithologically, the beds within the grey bands are low-grade 
oil shale, usually containing 10 gpt or less. A few very thinly bedded 
(1 to 3.5 cm) higher-grade oil shale beds were noted in the lower grey 
band intercalated with sandstone, fine to medium-grained, usually poorly 
sorted. 
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The lower grey band is found at about 8300 feet above sea level; the upper 
at about 8420 feet. The outcrop pattern shows that oil shale of the type 
described above occurs on all claims lying on top of the Roan Plateau. Of 
course where high-energy streams have incised deep canyons, the Parachute 
Creek member is exposed. The attached map shows the extent of the grey 
bands, as well as the Parachute Creek-Evacuation Creek contact as mapped 
by USGS geologists. The rich Mahogany bed is also noted on the map. 


As of February 25, 1920, the particular oil shale of interest, that is, 
the oil shale that had the most favorable chance of being economic, was 
the rich Mahogany bed with thickness in the range of 10 feet or so, having 
an average richness of 42 gpt of oil. This bed is exposed on part of the 
claims involved here. 


PHYSICAL FINDING OF OIL SHALE 


Evidence available pertaining to the physical finding of oil shale by 
the locators on or before February 25, 1920, is very scant. Ina report 
submitted by Frank Kuehnel pertaining to the validity of these claims, 

he states that one of the original locators, Rev. W. J. Kent, said he 
spent one day in Brush Creek Canyon helping do location work on the 
claims with the locators, and during this period location certificates 
were filed for more than 26 claims. Kuehnel further relates, "The group 
hired one engineer in Glenwood Springs to survey the claims, but ‘no infor- 
mation is available to determine if the survey crew surveyed all the 
claims, or if more than one day was spent in the Brush Creek Canyon on 
the location work..... Reverend W. J. Kent also states that. he assisted 
in looking for discovery during this period of time,....... whether or not 
the group continued location work without W. J. Kent and Kent's father- 
in-law, F. E. Wire, and established the existence of oil shale bodies 

is undeterminable on the basis of present information." (Kuehnel, p. 13) 


The probative evidence relating to the locators making a physical finding 
of oil shale on or before February 25,1920, is reduced then to Reverend 
W. J. Kent's statement that he and other locators were in Brush Creek 
Canyon doing location work, and the existence of affidavits of annual 
labor, as evidence the locators were indeed on the claims. 


Since the locators were present in Brush Creek Canyon, the requirement 
of a physical finding of oil shale would be reduced to the locators see- 
ing the very obvious massive outcrop of rich oil shale along the canyon 
walls, since the outcrop exists all the way up Brush Creek Canyon. At 
the time of location, the geology of the Green River formation, and the 
stratigraphic position of the Mahogany ledge within that formation was 
well publicized. It would be very difficult for this writer to adopt 
the position that the locators might have been so completely uninformed 
that they did not know what was common knowledge then among oil shale 
prospectors, and probably among most people living in the oil shale 
province. The assumption made here, based on factual information avail- 
able, is that the locators saw the obvious oil shale outcrop in Brush 
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Creek Canyon that reaches thicknesses of 500 feet or more in the canyon 
walls, and understood what they saw. Further, that a physical finding 
of oil shale on or before February 25, 1920, was made sufficient to 
satisfy discovery requirements on ekch of the claims in patent applica- 
tion ME C-022459 with the exception of the Kent claim. Further, as to 
some of the claims in patent applications ME C-022460 and ME C-022461, 

it seems apparent that the very lean oil shale beds in the grey bands of 
the Evacuation Creek member that are exposed were not physically found 
on or before February 25, 1920; and therefore, a discovery does not exist 
as to these claims. Further, if these very low-grade beds were discovered, 
they would not be adequate for discovery requirements since these beds do 
not lead to and do not connect with the rich beds below. Findings of oil 
. Shale in the early 1950s, as a result of core drilling by the applicant, 
would not qualify as a timely discovery since made long after the passage 
of the Mineral Leasing Act. These claims are specified in particular at 
the conclusion of this report. 


DISCOVERY 


Considering all the facts set forth above, in the writer's opinion it is 
concluded that oil shale was not a valuable mineral deposit as of Febru- 
ary 25, 1920, and at face the claims are invalid. However, this is not 
a case of first impression. 


The Department has long regarded oil shale as a valuable mineral deposit, 
subject to location prior to the Mineral Leasing Act of 1920, and has_ so 
demonstrated by patenting 1,778 oil shale claims in the Piceance Creek 

Basin alone beginning in August 1920 and ending with patents in July 1960. 
Since then litigation has been holding patent proceedings in abeyance un- 
til the Courts determine what constitutes a valid discovery of oil shale. 


In addition, the Departmental Instructions of May 10, 1920, (47 L.D. 548), 
and the Instructions of May 7, 1929, (52 L.D. 63), recognized that oil 
shale was a valuable mineral subject to appropriation under the mining 
laws. These instructions have been accepted as valid in numerous decis- 
ions------- Dennis v. State ofsUtah, olaL.D. 229° (1925); Emil v. Krushnic 
(on rehearing), 52 L.D. 295 (1928); Smallhorn Oil Shale Refining Co. and 
Frederick J. Rampton, 52 L.D. 329 (1928). These instructions state 

(May 10, 1920), "Oil shale having thus been recognized by the Department 
and by Cee as a valuable mineral deposit, and having been demon- 
strated elsewhere to be a material of economic importance...." (Under- 
scoring added). 


Clearly, the Freeman-Summers decision, which is the only case law on 
discovery on oil shale claims, stands alone and in contradiction to 
established thought on discovery requirements for a valid mining claim 
location. Making an evaluation based on Freeman-Summers criteria does 
not render all pre-1920 oil shale claims valid simply on account of 
their location date and location on rocks of the Green River formation. 
It is~still a requirement that a physical discovery must be made. This 
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would be a requirement of these claims even if they were located for 
gold or silver or a mineral of that nature. If no discovery existed, 
then they were not valid mining claims as of February 25, 1920, and 
therefore became a nullity at that time. The decision of Dent Dalby, 
Administrative Law Judge, on April 17, 1970, in Colorado Contest 359-360, 
supports this contention. 


ANNUAL ASSESSMENT WORK 


Assessment work on some claims appears to have been performed during the 
period 1918 to 1923, according to affidavits of assessment work filed in 
the county records. Not every claim has work for every year in that 
period. Evidence of performance of annual assessment work during the 
years 1923-1952 does not exist in the county records. An on-the-ground 
examination failed to reveal workings, roads, etc., that could have been 
done during this period. Core drilling was done in 1953, 1954, 1955, 
1956 and 1957. These holes consist of two 100 feet deep, five holes from 
280 to 364 feet deep, and two deep holes of 666 and 753 feet. The last 
two holes mentioned were assayed, using recovered core, at the Bureau of 
Mines research facility at Laramie, Wyoming. 


The cost of drilling was given by the applicant as $5.00 to $9.30 per 
foot. The positions of some of the drill holes were verified on the 
‘ground by the writer where evidence still remains. Usually there is no 
visible evidence remaining of core holes of this type. According to 
John Savage, other assessment work consisted of geologic mapping, road 
building, improvement of some existing roads and aerial photography. 


A tabulation of existing affidavits of annual labor reveals the follow- 
ing information: 
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Information provided in a 1929 report by W. Sholes concerning assess- 
ment work: 


1. Two cuts were found in Brush Creek below the forks, but no infor- 
mation could be secured from persons in the area as to when or by whom 
such cuts were made. The cuts fall within the boundaries of the Denver- 
Howard groups of claims. 


2. Two cuts found on Emma Nos. 1 and 2, but also fall within the 
Hydrocarbon Nos. 204 and 205. Sholes says these cuts were made for the 
Hydrocarbon 204 and 205, but I do not know how he arrived at this 
conclusion. 


3. Three cuts and a trail connecting them were found which Sholes 
says was done in 1926 for the Hydrocarbon Nos. 71 and 72 upon that part 
of Pollak No. 1 which was quitclaimed as being in conflict with Hydro- 
carbon No. 71. 


4. On Hydrocarbon No. 1, a notice of assessment work was filed for 
1918, 1920 and 1921. Also, a notice of intent to hold was filed for 1919. 
Sholes found no evidence on the ground. 


The subject of annual assessment work has been in litigation since 1962 
in connection with the so-called TOSCO case, after the Colorado Land 
Office Manager rejected certain patent applications on the basis of old 
contests charging lack of assessment work. In December 1970, the U. S. 
Supreme Court reversed the decisions of the lower courts, concluding that 
the Department did have subject matter jurisdiction to void claims if the 
assessment work performed on them did not "substantially" comply with 

30 U.S.C. §28. The Supreme Court also remanded the case to the District 
Court for determination of several other issues, including whether or not 
the Department could retroactively change its position regarding the old 
contest proceedings. 


On December 19, 1973, Judge Finesilver of U. S. District Court, District 

of Colorado, issued a Memorandum Opinion and Order, ruling that the Depart- 
ment of the Interior could not retroactively change its official and long- 
standing position as to the old contests brought in the 1930s for failure 
to perform annual assessment work. Certain language in this opinion seems 
to direct that the nonperformance of annual assessment work by all claim 
holders from the Shale Oil Company case in 1935 to the TOSCO case in 1970 
does not affect title to the claims. Judge Finesilver stated at page 27: 


"We expressly hold that all claim holders and their successors 
in interest were entitled to rely on the uniform and announced 
policy of the Department regarding the effect of nonperformance 
of assessment work." (Underscoring part of quote) 


Further, in reference to the ruling in the Shale Oil Company, 55 I.D. 287 
(1935), he stated at page 27: 
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eee Latertor. 3. abandoned its policy of challenging oil 
shale claims for failure of assessment work; and issued 71 
patents on oil shale claims declared void for assessment 
work nonperformance in the three decades following 1935. 


All claim holders, otherwise entitled to patents, were 
beneficiaries of the clear, broad-based and uniform policy 
of Interior which removed non-performance of annual assess- 
ment work as a ground for challenge, invalidation, or denial 
of patent." 


Finally, as to the same issue as above, the decision at page 28 states: 


"The authority to change the Departmental regulations and 
policies does not relieve a Department head from the obliga- 
tion of following such regulations and policies until they 


are officially and publicly changed." (Underscoring added) 


In this examiner's opinion, this change occurred with Hickel v. TOSCO, 

400 U.S. 48 (1970), where the Supreme Court pronounced that the Department 
has jurisdiction to void claims for lack of substantial compliance with 
the assessment work rule, and that the United States is beneficiary of 
any claims on which assessment work has not been performed, thereby over- 
ruling prior decisions that held the only result of nonperformance of 
assessment work opened the land for relocation. 


As to the claims herein, assessment work is required on two of the three 
patent applications since filing, namely ME C-022460 and ME C-022461. In 
the third application, ME C-022459, the requirement of performing annual 
assessment work is removed since purchase price has been paid. The re- 
quirement of assessment work ended as of that date, November 19, 1959--- 
$1925.00. This is supported in numerous decisions, and enumerated in 
BOTUFSeGeAt 920, Che?2° (p. -235)owhere it states: 


"One who has made application to the proper land office for 
a patent to a mine, paid the purchase price required by law, 
-.e.-has a complete equitable right, and there is no obliga- 
tion to do any further annual work." 


The charge of substantial lack of assessment work from 1935 to 1970 
might be applicable to these claims. However, District Court Judge 
Finesilver included as dicta in his December 19, 1973, opinion, that 
(at page 15): 


"In our view, the decision of Interior in The Shale Oil 
Company, 55 I.D. 287 (June 24, 1935) and unequivocal and 
clear pronouncements by the Department for twenty-five 
years thereafter served to effectively establish that 
non-performance of assessment work would not adversely 

—affect oil shale claims existing before the passage of 
the Mineral Leasing Act of 1920," 
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Therefore, on that basis, the charge of lack of assessment work may not 
be warranted from 1935 to 1970. 


The charge of lack of assessment work from 1920 to 1935 should be valid, 
since there were no pronouncements of legal decisions saying it did not 
have to be done, and locators were under the impression that it must be 
done. 


What is supportable, then, is the charge of lack of assessment work from 
1920 to 1935, and from 1970 to 1974. The period from 1935 to 1970 is 
very questionable as to this charge. 


CONCLUSIONS AND RECOMMENDATIONS 


In conclusion, the facts show that all oil shale ventures were uneconomical 
in 1920, or at least ultimately proved to be so after short periods of 
operation, Problems with retorting were also prevalent due to the imma- 
turity of oil shale technology in the United States at that time. 


As to discovery, the validity of 14 claims herein rests upon (a) factual 
evidence showing that an actual physical finding of the rich Mahogany zone 
of oil shale was made on or before February 25, 1920; (b) actions and pro- 
mouncements of Interior treating oil shale as a valuable mineral deposit, 
subject to location and patent, and allowing hundreds of patents for oil 
shale to be issued from 1920 to 1960; and (c) favorable location geologi- 
cally, i.e., the claims are not located on thin, lean beds of oil shale 

as used for discovery in Freeman-Summers. 


If the Courts ultimately rule that the criteria in Freeman v. Summers 

are erroneous, and should not be applied, then the recommendations herein 
will remain valid, since the discoveries accepted on some of these claims 
are not based on Freeman-Summers criteria (i.e., located on lean oil shale 
beds, enabling the locator to follow down through the lean to rich beds), 
but on exposures of the actual rich zone itself. Freeman-Summers does 
mot concern this type of situation. Additionally, if the Courts rule 

that the Freeman-Summers decision is a valid one, then the recommendations 
of this report will still be valid, since the requirement of a physical 


finding of oil shale prior to the Mineral Leasing Act will remain a pre- 
requisite to a valid oil shale claim. 


Further, if in Colorado Contest 359-360, the marketability rule pertaining 
to discovery, as enunciated in U. S. v. Coleman, 363 F. 2d 190 (9th Cir. 
1966), is held to be applicable to oil shale, then the recommendations of 
this report will not remain valid as every oil shale claim will become sub- 
ject to invalidation for lack of discovery no matter where or when it was 
located. 


Therefore, it is recommended that contest proceedings be initiated to 
declare the Denver Nos. 1, 4, 9, 10, 11 and 12; the Hydrocarbon Nos, 2, 
cee ani eO wo LOE LL te 1 oeandeis. the, erush CreekiCoils Nos. Z 
and 3; the Emma No. 4 and the Kent placer mining claims null and void 
for the following reasons: 
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1, Valuable minerals were not found within the limits of the claims 
on or before February 25, 1920, or subsequent to February 25, 1920, as a 
result of diligent prosecution of work leading to a discovery on Febru- 
ary 25, 1920, and thereafter continued, so as to constitute a valid dis- 
covery within the meaning of the mining laws. 


2. Valuable, locatable mineral deposits were not found on any of 
the claims at a time when the lands covered by the claims were subject 
to location under the mining laws of the United States. 


3. Amnual assessment work, as set forth in Hickel v. Oil Shale 
Corporation, 400 U.S. 48 (1970), and promulgated in 43 CFR Subpart 3851.3, 
has not been performed on the claims from 1922 to 1935 and from 1970 to 
Eo jars 


Further, though they are held to have a physical discovery on or before 
February 25, 1920, the Hydrocarbon No. 3, the Emma No. 3, and the Denver 
Nos.22,.5;.5, 6,-/ and 8 should be contested for lack of substantial 
assessment work from 1922 to 1935 and from 1970 to 197 


Finally, the Hydrocarbon No. 1, the Pollak Nos. 1, 2, 3 and 4, and the 
Emma No. 5 (all in ME C-022459) are held to have met the requirements of 
physical discovery of oil shale, and assessment work was not required 
after payment of purchase price, but they should be challenged for lack 


of assessment work from 1922 to 1935. 


PAUL L. SUMMERS 
Mining Engineer 
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History of Freeman-Summers Case----from Post Hearing Brief, Contest 359-360 


The claims involved in the Freeman-Summers case are the Triumph #22 and 


23-8 Deut wand J.D. #1, 
April 5, 1918. 


2, 3 and 5. 


In May 1920, George Summers filed two 
Springs Land Office, 
shale to the United States. 


They were located April 1 and 


homestead applications at Glenwood 


consenting to reservation of oil and gas and oil 


In 1923 J. D. Freeman and the Standard Shale Products Company brought 


contests in the Glenwood Springs Land 


Office against Summer's Homestead 


Entry, requesting hearings as to the mineral or agricultural character 


of the land. 


First hearings were held September 11- 
involved the F.D. #7, 


v. George Summers, 


19, 1923, Contest 1490, J. D. Freeman 


and the J. D. claims; Contest 1491, 


Standard Shale Produces Company v. George Summers, involved the ceeoapn 


#22 and #23 claims. 


January 9, 1924: Initial decision on 
appealed. 
April, 26,.1924- 


issued a decision reversing the decision of Jan. 9, 


Freeman; Summers appealed. 
December 20, 
Interior, 
April 26, 


19243. EeaC.eFinney,ydst 
issued a decision reversing 
1924, ruling for Summers. 


May 23, 1925: Freeman petitioned the 
issued a decision rejecting Freeman's 


June 13, 1925: Attorneys for Freeman 
petitioned Secretary Work to exercise 
a new hearing. 


July +29°1925: 


January 25 to February 4, 1926: 
held in Glenwood Springs. 
geologic theory about the Green River 
feet thick. 


C-1490 ruling for Summers; Freeman 


William Spry, Commissioner of the General Land Office, 


1924, ruling for 


Assistant to the Secretary of the 
the GLO Commissioner's decision of 


Secretary for rehearing. 
petition. 


Finney 


and Standard Shale Products 
his supervisory authority and order 


Finney issued a decision ordering a new trial of the case. 


Supplementary hearing on C-1490 and C-1491 
This is when Winchester came up with a new 
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September 29, 1926: No decision issued from supplementary hearing as yet, 
but Freeman's attorneys asked Finney to hear oral arguments on the case, 
Finney agreed! Delaney, attorney for Summers, was given no opportunity 
to object to oral arguments. Delaney, when he found out, consulted 
Summers. Summers was low on money and could not make it to the oral 
arguments to be held in Washington, D. C. Wrote Finney telling him so. 


October 2, 1926: Finney revoked his consent to oral arguments. 


October 22, 1926: Freeman's attorneys asked for and got the Interior 
Department to hold public hearings on what constituted a discovery on 
oil shale. 


December 1, 1926: Public hearing held in Washington, D. C. All interests 
represented at this hearing were oil shale interests. Summers and his 
attorney were not there. 


Entire case record, including the proceedings of Dec. 1, 1926, was given 
to R. R. Duncan, an attorney in the Solicitor's Office, to write a decision. 


February 27, 1927: Duncan submitted a proposed decision adhering to de- 
cisions Finney had signed on Dec. 20, 1924, and May 23, 1925, i.e., that 
the claims were null and void----ruling for Summers. 


Finney would not accept Duncan's proposed decision; and since neither 
Solicitor Patterson (Chief Solicitor) nor any of his attorneys were wil- 
ling to write the kind of decision Finney wanted, Finney wrote it himself. 


Finney then took both his own and Duncan's decision to Secretary Work, and 
told him there was a disagreement. Work referred both decisions to Asst. 
Sec. John Edwards, a former Solicitor. 


September 30, 1927: Edwards accepted Finney's decision and signed it. 
Diis LG enowslen el. LOL, 


October 28, 1927: Delaney, attorney for Summers, filed a motion for 
rehearing with the Department of the Interior. 


January 31, 1930: Asst. Sec. Edwards signed a decision written by Duncan 
denying Summer's motion for rehearing. 


January-February 1931: Senate hearings held on Freeman-Summers case, 


July 1, 1931: C. C. Moore, Commissioner of the General Land Office, 

tesued a decision declaring the Triumphy22 and.23, F.D. 7, J. D. 1, 2, 

3 and 5 claims, along with other oil shale claims, null and void for lack 

of assessment work, This decision of Moore's was approved by Joseph Dixon, * 
Acting Secretary of the Interior. 
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November 20, 1931: Summer's Homestead Entry was reinstated, 


May 10 & 17, 1932: Homestead Patents were issued to Summers. 


Over 16 years later: 


August 30, 1948: Federal Oil Shale Company filed applications 
fForepacea.s othe’ Tritimntc 2. ancgac Ger. Dash. J.D. -, 2, o7and, 5 claims, 
along with a number of other oil shale claims. 


May 6, 1950: Gerald Oldland and Walter Oldland, who had acquired Summers 
homestead lands, reconveyed the lands to the United States. 


December 18, 1950: Notwithstanding the Commissioner's decision of July l, 
1931, declaring the claims null and void, mineral patents were issued to 
the Federal Oil Shale Company for the Triumph 22 and 23, F.D. 7, and the 
J.D. 1, 2, 3, and 5 claims, along with a number of other oil shale claims. 
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DEPARTMENT OF THE INTERIOR 
UNITED STATES GEOLOGICAL SURVEY 


COMPOSITE STRATIGRAPHIC SECTION OF THE GREEN RIVER (PART), WASATCH, OHIO CREEK(?) 
AND MESAVERDE (PART) FORMATIONS MEASURED IN SECS. 33, 34, AND 36, T.3S.,R.100 W. 
AND SECS. 32 AND 33, T.3 S., R.99 W. (LINE OF SECTION SHOWN ON MAP). 


| 
STRATIGRAPHIC 
AGE UNIT LITHOLOGY 


SYSTEM 


DESCRIPTION 


Tan tuffaceous argillaceous siltstone and interbedded brown dolomitic silty claystone; 
weathers rust brown, 
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Formation 


Medium-olive-gray dolomitic clay-shale and interbedded dolomitic oil shale at the base 
(the ‘‘big 3” oil-shale beds); one thin laminae of analcime. 


Dark-brown dolomitic clay-shale containing a few laminae and thin beds of black dolomitic 
oil shale; scattered fossil fly larvae and aquatic plant stems. 


Black dolomitic oil shale; weathers to platy ledge. 


Dark-brown dolomitic clay-shale; abundant fossil fly larvae. 


Black dolomitic oil shale. 


Dark-brown dolomitic clay-shale; a few laminae of oil shale; abundant fossil fly larvae. 


Dark-brown dolomitic platy clay-shale and a few thin beds of dark-brown to black dolomitic 
oil shale; abundant fossil fly larvae at the top. 


Tan-brown coarsely crystalline calcite; solution(?) zone. 


Dark-brown dolomitic platy oil shale and a few thin beds of dark-brown dolomitic clay- 
shale. 


Dark-brown to black dolomitic oil shale; weathers mostly silver gray. 


Tan sandy analcimized tuff; exhibits wavy bedding. 


Dark-brown to black dolomitic oil shale. 


Pods of tan calcite; pseudomorphs after nahcolite. 


Tan to brown dolomitic platy clay-shale and a few beds of dark-brown to black dolomitic 
oil shale; weathers to step-like siope. 


Dark-brown to black dolomitic oil shale interlaminated and interbedded with dark-brown 
dolomitic clay-shale; weathers to buff-tan cliff. 


Black oil shale and some interlaminated tan varved clay-shale. 


Tan to brown silty varved clay-shale finely interlaminated to interbedded with dark-brown 
flaky dolomitic oil shale; interval contains the ’'A”’ groove (erosional feature). 


Black flaky dolomitic oil shale; forms the top of the Mahogany ledge. 


Black flaky dolomitic oil shale; the Mahogany oil-shale bed (mb). 


Dark-brown dolomitic oil shale and interlaminated brown clay-shale. 


Dark-brown to black dolomitic oil shale; forms the base of the Mahogany ledge. 


Dark-brown flaky dolomitic oil shale interbedded with brown dolomitic silty clay-shale; 
weathers to step-like slopes; interval contains the ''B"’ groove (erosional feature). 


Black dolomitic oil shale and thin bed of brown dolomitic clay-shale in center. 


Brown dolomitic clay-shale interbedded with dark-brown dolomitic oil shale. 
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Dark-brown to black dolomitic oil shale; weathers silver gray in part. 
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Medium- to dark-brown dolomitic oil shale containing numerous thin laminae and small 
pods of gray-brown to dark-brown silty dolomite. 


Gray-brown silty dolomite. 


Dark-brown dolomitic oil shale. 


Olive-gray to brown dolomitic clay-shale; abundant syneresis cracks; weathers rust brown: 
thin interbedded oil shale at base. 


Olive-gray to brown dolomitic claystone; a few laminae of oil shale. 


Gray hard odlitic limestone. 
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DEPARTMENT OF THE INTERIOR 
UNITED STATES GEOLOGICAL SURVEY 


COMPOSITE STRATIGRAPHIC SECTION OF THE GREEN RIVER (PART), WASATCH, OHIO CREEK(?) 
AND MESAVERDE (PART) FORMATIONS MEASURED IN SECS. 33, 34, AND 36, T.35S.,R. 100 W. 
AND SECS. 32 AND 33, T.3S.,R.99 W. (LINE OF SECTION SHOWN ON MAP). 


- 
a 
STRATIGRAPHIC 
ip AGE LITHOLOGY DESCRIPTION 
> UNIT 
o =a 
"1 <i 
5 5 Tan tuffaceous argillaceous siltstone and interbedded brown dolomitic silty claystone; 
8 a weathers rust brown. 
8 s Medium-olive-gray dolomitic clay-shale and interbedded dolomitic oil shale at the base 
a : ; 
wl ———_ a (the “big 3" oil-shale beds); one thin laminae of analcime. 
a 
aaa Dark-brown dolomitic clay-shale containing a few laminae and thin beds of black dolomitic 
= —_+~,— = oil shale; scattered fossil fly larvae and aquatic plant stems. 
a ee =e 
——— Black dolomitic oil shale; weathers to platy ledge. 
fe ae 
—$<—<———<—<—<—— Dark-brown dolomitic clay-shale; abundant fossil fly larvae. 
ae 
Black dolomitic oil shale. 
Se Dark-brown dolomitic clay-shale; a few laminae of oil shale; abundant fossil fly larvae. 
mee ee ae 
——————— Dark-brown dolomitic platy clay-shale and a few thin beds of dark-brown to black dolomitic 
——S oil shale; abundant fossil fly larvae at the top. 
S———— a i 
—_—_————————— Tan-brown coarsely crystalline calcite; solution(?) zone. 
=  _ Dark-brown dolomitic platy oil shale and a few thin beds of dark-brown dolomitic clay- 
o Shale, 
a ——_ 
E [SSS ae Dark-brown to black dolomitic oil shale; weathers mostly silver gray. 
= s —————— Tan sandy analcimized tuff; exhibits wavy bedding. 
SS ees 
= a Dark-brown to black dolomitic oil shale. 
SSS SESS Pods of tan calcite; pseudomorphs after nahcolite. 
Tan to brown dolomitic platy clay-shale and a few beds of dark-brown to black dolomitic 
—— oil shale; weathers to step-like slope. 
a Dark-brown to black dolomitic oil shale interlaminated and interbedded with dark-brown 
dolomitic clay-shale; weathers to buff-tan cliff. 
_—————— aS ; 
Black oil shale and some interlaminated tan varved clay-shale. 
7 Tan to brown silty varved clay-shale finely interlaminated to interbedded with dark-brown 
oO flaky dolomitic oil shale; interval contains the “'A"’ groove (erosional feature). 
= — oa Black flaky dolomitic oil shale; forms the top of the Mahogany ledge. 
@® S aes N Black flaky dolomitic oil shale; the Mahogany oil-shale bed (mb). 
ro oO “rd = Dark-brown dolomitic oil shale and interlaminated brown clay-shale. 
[= © Oo WN Dark-brown to black dolomitic oil shale; forms the base of the Mahogany ledge. 
& oo Pooh 4 Oo c eS = Dark-brown flaky dolomitic oil shale interbedded with brown dolomitic silty clay-shale; 
ae iy =) oo oO 2 oO _——— weathers to step-like slopes; interval contains the '"B"’ groove (erosional feature). 
® wo a ~ % 2 F = 
= LL o ‘S [S) Black dolomitic oil shale and thin bed of brown dolomitic clay-shale in center. 
= = 
aol he te») Oo > e == ae Brown dolomitic clay-shale interbedded with dark-brown dolomitic oil shale. 
fra] = cs a fs a ————————- 
® SSS 
= a a —$<<———— Dark-brown to black dolomitic oil shale; weathers silver gray in part. 
Medium- to dark-brown dolomitic oil shale containing numerous thin laminae and small 
pods of gray-brown to dark-brown silty dolomite. 
2 Gray-brown silty dolomite. 
i=) 
& Dark-brown dolomitic oil shale. 
w Olive-gray to brown dolomitic clay-shale; abundant syneresis cracks; weathers rust brown; 
o thin interbedded oil shale at base. 
Olive-gray to brown dolomitic claystone; a few laminae of oil shale. 
Gray hard odlitic limestone. 
Olive-gray to brown silty dolomitic claystone. 
Algal limestone. 
Gray dolomitic siltstone; weathers rust brown; abundant syneresis cracks. 
Olive-gray to olive-brown silty dolomitic claystone. 
Angular claystone and limestone breccia in silty limestone matrix. 
Olive-gray dolomitic claystone. 
o Gray silty dolomitic claystone interlaminated with gray dolomitic siltstone; weathers rust 
[= o brown. 
2 > 
5 & 
WwW Dark-brown dolomitic oil shale; numerous laminae of tan platy dolomitic claystone; 
weathers light gray. 
Dark-brown, partly dolomitic, flaky hard oil shale and numerous laminae of tan silty 
dolomitic claystone; weathers light gray. 
rE Gray calcareous siltstone; ripple marked; weathers rust brown. 
= 
—_ 
[9 
Lu 
a 5 
o 
= 
oO 
a 
> 5 
= _ Approximately 380 feet covered by Quaternary landslide material; the upper 190 feet is 
Ww o dominantly oil shale and sandstone in nearby exposed sections; the lower 190 feet is 
E dominantly mudstone and sandstone containing sparse thin oil-shale beds in nearby 
Ny exposed sections 
c 
= 
(Covered interval not to scale.) 
Offset in section 
Tan silty ostracodal limestone. 
- 
o 
a 
5 Dark-brown to black brittle flaky oil shale containing numerous laminae of tan silty 
= ostracodal limestone and tan-brown limy siltstone; weathers dark gray. 
is 
ue 
= 
() 
(= 
o 
i 
oO Dark-gray green to gray-brown silty mudstone and numerous thin interbedded gray fine- 
od grained calcareous sandstones; not well exposed 
Gray fine-grained calcareous crossbedded sandstone; oil saturated. 
Offset in section 
Gray-green soft shale; '‘the orange marker" of regional subsurface electric-log correlation 
is located at the base. 
Gray, very fine grained, calcareous sandstone. 
o Gray-green silty soft shale; poorly exposed at the base 
a 
—E Brown papery ostracodal oil shale and a few laminae of tan ostracodal limestone; weathers 
5 gray brown. 
23 Gray, very fine grained, crossbedded sandstone. 
o 
e Carbonaceous shale; black fossiliferous limestone at the base 
(Ss) 
mn) Brown papery oil shale and a few laminae of tan ostracodal limestone 
) 
tw Brown papery oil shale; ostracodal lirnestone; gray silty to sandy shale; scattered Physa 
3 pleromatis and Gyraulus militaris 
it 
_————— Gray soft silty shale 
————_ Gray-brown soft papery oil shale. 
Str SoHE 
Interbedded gray and brown soft mudstone; carbonaceous and gypsiferous at the base 


I 
° 
a. 
% 
% 
108°37'30" 794000. 706 | {1 130000 FEET (CENTRAL) 
44()2000m.N, 


710 000 FEET. 
(CENTRAL) 


4398 
42/30” 


 & 


rs 


22 NS 


4392 


130 000 FEET 
(NORTH) 


439) | 


1 


(BLACK CABIN GU 


LCH): R.100 W. 


R.99 W. : 32'30" 


] 


@ 


Y 
Pd 
d I 


74 ; 108°30' 


‘ 


\ 


\) 


39°45! 


[60 OOO FEET 
(NORTH) 


42'30” 


4 4398 


S 
iS) 
45 
ou 
la 
y 
& 
12) 
= 
I 
g 
x 


.) 
ca 


Pleistocene and 
(or) Holocene 


Eocene 
IS 


Paleocene 
TS 


Upper Cretaceous 


GEOLOGIC QUADRANGLE MAP 


RAZORBACK RIDGE QUADRANGLE, COLORADO 
GQ-1019 


EXPLANATION 


Alluvium Landslide deposits Colluvium 


Unconsolidated gravel, Rock and soil debris at Talus and slopewash 
silt, and clay base of steep slopes deposits 


QUATERNARY 


UNCONFORMITY 


Green River Formation 

Tge, Evacuation Creek Member: gray to brown dolomitic claystone, dark- 
brown papery oil shale, and tan-brown dolomitic siltstone and sandstone. 
Weathers to tan-gray rounded hills. Only the lower 400 feet is present. 
The lower part intertongues with the Parachute Creek Member. The 
contact is arbitrarily placed at the base of the lowermost tan-weathering 
siltstone or sandstone bed overlying gray-weathering dolomitic oil-shale 
and clay-shale beds that comprise the upper part of the Parachute Creek 
Member 

Tgp, Parachute Creek Member: chiefly dolomitic oil-shale deposits. Dark- 
brown to black dolomitic oil shale interbedded with brown to olive-gray 
dolomitic clay-shale. Sparse beds of gray siltstone, algal limestone, and 
analeimized tuff. Two thin oil-shale beds contain rounded calcite pseudo- 
morphs of the saline mineral, nahcolite. Weathers to chalky-gray cliffs 
and steep slopes. Contains the Mahogany oil-shale bed (mb). The lower 
part intertongues with and is replaced to the southwest by the unnamed unit 
of the Green River Formation. 500-1,100 feet thick 

Tgu, unnamed unit: chiefly shoreline deposits generally barren of oil-shale 
beds. Brown to gray-green dolomitie claystone and algal limestone. Some 
gray siltstone, gray fine-grained sandstone, and tan oolitic limestone. 
Sparse very thin dark-brown oil-shale beds are present at some localities. 
Weathers to steep gray slopes interrupted by tan-brown-weathering silt- 
stone and sandstone benches. Comprises a stratigraphic unit that is 
laterally equivalent to the lower part of the Parachute Creek Member. The 
unnamed unit was traced in outcrops for 8 miles southwestward from the 
quadrangle to where it comprises the upper part of the type section of the 
Douglas Creek Member. This unit was included in the upper part of the 
Garden Gulch Member in mapping of the adjoining Black Cabin Gulch 
quadrangle (Cashion, 1969). Thickens southwestward across the 
mapped area from about 200 to 650 feet 

Tgg, Garden Gulch Member: the upper part is dark-brown to black brittle 
flaky oil shale and has laminae of tan ostracodal limestone and tan-brown 
limy siltstone. The lower part is gray-green to gray-brown mudstone and 
gray fine-grained sandstone. Weathers dark gray. The lower contact 
is at the base of a 15- to 25-foot-thick ledge-forming oil-saturated sandstone. 
Thins southwestward across the mapped area from about 275 to 200 feet 
thick 


ye 
TERTIARY 


UNCONFORMITY 


Tgd, Douglas Creek Member: chiefly soft-brown papery ostracodal oil shale 
but includes thin beds of tan ostracodal limestone, gray very fine grained 
sandstone, gray silty shale, gray carbonaceous shale, and dark-gray to 
black mollusk-bearing limestone. Weathers to gray-brown slopes inter- 
rupted by sandstone and limestone benches. Thins southwestward. 
220-480 feet thick 


UNCONFORMITY 


Wasatch Formation 
Gray and green silty mudstone, gray-brown carbonaceous shale, coal, light- 
gray fine-grained sandstone, and light-gray calcareous siltstone. A few 
thin beds of gray to gray-brown ostracodal or mollusk-bearing limestone. 
Weathers to drab-gray slopes interrupted by tan to gray sandstone benches. 
Thins westward. 240-400 feet thick (on outcrop) 


Ohio Creek(?) Formation 
Gray, very fine to fine grained, crossbedded sandstone: locally coarse-grained 
and containing thin lenses of conglomerate. Weathers to a tan or gray 
bench, or series of benches. 60-75 feet thick (on outcrop) y) 


UNCONFORMITY 


Mesaverde Formation 
Medium-gray silty shale and light-gray fine-grained salt-a nd-pepper sandstone. 
Weathers to dark-gray slopes interrupted by gray or tan sandstone benches. 
Only the upper part is exposed 
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Dashed where approximately located 
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Fault, showing dip and displacement, in feet 
Dashed where approximately located; dotted where concealed: queried where 
probable. U, upthrown side; D, downthrown side 
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Anticline 


Showing crestline and direction of plunge. Dashed where approximately 
located 
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Syncline 


Showing troughline and direction of plunge. Dashed where approximately 
located 


Ma 
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Strike and dip of beds 


8000—————— 


Structure contours 


Drawn on top of the Mahogany oil-shale bed, Dashed where approximately 
located; short dashed where datum is eroded. Contour interval 100. feet. 
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Core hole 
Cored for oil shale 
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Paleocene and Eocene 


Wasatch 
Formation 


Gray limestone and siltstone containing Physa sp; Viviparus sp; Elliptio sp. 


Gray-green silty mudstone; dark-gray and carbonaceous In part. 


Gray-brown ostracodal limestone; abundant Physa sp; and Viviparus sp. 


Gray-green silty blocky mudstone and disseminated carbonaceous material; scattered fossil 
turtle bones; thin gray limestone at the base. 


Gray and green silty blocky mudstone. 


Light-gray calcareous siltstone; ripple marked. 


Red, maroon. green, and gray silty blocky variegated mudstone. 


Gray limestone; green mudstone; light-gray very fine grained sandstone. 


Gray, red, and green silty variegated mudstone. 


Light-gray fine-grained sandstone; white clay cement. 


Dark-gray to dark-gray-green silty blocky mudstone. 


Light-gray, very fine grained, calcareous sandstone; ripple marked. 


Dark-gray to dark-gray-green silty blocky mudstone. 


Paleocene 


Ohio Creek(?) 
Formation 


Light-gray, very fine grained, limy sandstone. 


Dark-gray-green silty blocky mudstone. 


Medium-gray, very fine to fine grained, poorly sorted, subangular, crossbedded sandstone; 
abundant colored grains; white clay cement. 


CRETACEOUS 


Late 


Mesaverde 
Formation 


Medium-gray silty soft shale and thin interbedded light- to medium-gray fine-grained 
salt-and-pepper sandstone. 


Light-gray fine-grained salt-and-pepper sandstone. 


Dark-gray to dark-gray-green soft blocky shale. 


Light-gray fine-grained salt-and-pepper sandstone. 


Gray-green soft shale. 
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Drilled for oil and gas 
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Line of measured stratigraphic section 


REFERENCE 
Cashion, W. B., 1969, Geologic map of the Black Cabin Gulch quadrangle, Rio 
Blanco County, Colorado: U.S. Geol. Survey Geol. Quad. Map GQ-8i2. 
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Alluvium Landslide deposits Colluvium 


Unconsolidated gravel, Rock and soil debris at Talus and slopewash 
silt, and clay base of steep slopes deposits 


QUATERNARY 


Pleistocene and 
(or) Holocene 


| 2agp UNCONFORMITY 


| 7.35. 
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Green River Formation 


Tge, Evacuation Creek Member: gray to brown dolomitic claystone, dark- 
brown papery oil shale, and tan-brown dolomitic siltstone and sandstone. 
Weathers to tan-gray rounded hills. Only the lower 400 feet is present. 
The lower part intertongues with the Parachute Creek Member. The 
contact is arbitrarily placed at the base of the lowermost tan-weathering 
siltstone or sandstone bed overlying gray-weathering dolomitic oil-shale 
and clay-shale beds that comprise the upper part of the Parachute Creek 
Member 

Tgp, Parachute Creek Member: chiefly dolomitic oil-shale deposits. Dark- 
brown to black dolomitic oil shale interbedded with brown to olive-gray 
dolomitic clay-shale. Sparse beds of gray siltstone, algal limestone, and 

thet analcimized tuff: Two thin oil-shale beds contain rownded calcite pseudo- 

4400 morphs of the saline mineral, nahcolite. Weathers to chalky-gray cliffs 
and steep slopes. Contains the Mahogany oil-shale bed (mb). The lower 
part intertongues with and is replaced to the southwest by the unnamed wnit 
of the Green River Formation. 500-1,100 feet thick 

Tgu, unnamed unit: chiefly shoreline deposits generally barren of oil-shale 
beds. Brown to gray-green dolomitic claystone and algal limestone. Some 
gray siltstone, gray fine-grained sandstone, and tan oolitic limestone. 
Sparse very thin dark-brown oil-shale beds are present at some localities. 
Weathers to steep gray slopes interrupted by tan-brown-weathering silt- 
stone and sandstone benches. Comprises a stratigraphic unit that is 
laterally equivalent to the lower part of the Parachute Creek Member. The 
unnamed unit was traced in outcrops for 8 miles southwestward from the 
quadrangle to where it comprises the upper part of the type section of the 
Douglas Creek Member. This unit was included in the upper part of the 
Garden Gulch Member in mapping of the adjoining Black Cabin Gulch 
quadrangle (Cashion, 1969). Thickens southwestward across _ the 
mapped area from about 200 to 650 feet 

Tgg, Garden Gulch Member: the upper part is dark-brown to black brittle 
flaky oil shale and has laminae of tan ostracodal limestone and tan-brown 
limy siltstone. The lower part is gray-green to gray-brown mudstone and 
gray fine-grained sandstone. Weathers dark gray. The lower contact 
is at the base of a 15-. to 25-foot-thick ledge-forming oil-saturated sandstone. 
Thins southwestward across the mapped area from about 275 to 200 feet 
thick 
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Tgd, Douglas Creek Member: chiefly soft-brown papery ostracodal oil shale 
but includes thin beds of tan ostracodal limestone, gray very fine grained 
sandstone, gray silty Meh gray ee scr shale, and dark-gray to 
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